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~EW REVENUE OPPORTU:"ITIES THROUGH l'EW

SERVICES A:"D MARKETS

Cable operators have an opporrunity toda~' ro generate

significant revenues from new services in the residential,

business, and education markets. The demand for

information, enterrainment, and communications has

exploded, and the cable network presents the single best

medium for deli\'ering these sen'ices reliably, cost-effectively,

and profit;lbJy, In fact, analysts predict that the demand for

cable modems will grow by almost 10 times in the next

few years (Figure 1). Cable operators have the opporrunity

ro take advantage of this tremendous growth by providing

advanced sen'ices at a fraction of the cost of traditional

teko solutions. The range of potential sen'ices is limited

only by the needs of the customer.

Figure 1: North America Cable Moderr, Forecast
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The cable industry is in the midst of a rapid transition

from the old·world model based on closed systems

providing a single product offering-broadcast television

programming-to a l\ew \X!orld dri\'en by competition and

choice. Cable operarors can now offer a multitude of

sen'ices based on an integrated platform of data, voice,

and \'ideo capabilities (Figures 1 and 2).

Cisco cable solutions enable optrarors of all sizes to

deri\'e new re\'enue streams from their existing cable systems

and, more imporranrly, to leap well ahead of other local

access pro\'iders in terms of sen'ice offerings and customer

mindshare. Being the first to offer these new sen'ices is

critical in a local-access market that is expected ro become

fiercely competitive. The first pro\-ider ro enter these new

markets will acquire customers at a much lower cost than

that of the competing access providers that follow.

1.000,000

1998 1999 2000 200 1 2002 2003---_ - .
Cable Modem 420.0Ci0 1,237.717 2,681.721 4,344,388 6.255,919 8,257,813

Source The Srraregis Group. Inc

: 12,000,000
"~ 10.000000:::...

8,000.000:0

'"?:' 5.COa.Oo.:J0
""... 4,000000"Ii
I-

2,000,000":iii..
u

Figure 2 Cable Telephony Forecast I

1998
C;;bieTe:epho~yS~bS 50,000

Source, T,\e Srrareg;s Group, Inc

1999

126,584
2000 2001 2002 2003 2004 2005.........................................

4.:8,830 1.136,282 2.301372 4.660.498 7,077.436 10,750,656



!'E\V BROADBA!':D OPPORTUl\ITIES IS THE

RESIDENTIAL MARKET

'\lillions of individuals regularly surf the \\'eb from their

home computers and new non-PC access products, Customers

want new sen'ices in addition to \\'eb browsing to make

their Jives easier and to save them time and money­

sen'ices that span data, \'oice, and video,

Figure 3 Internet Access over Two,Way Cable

Internet

Data Information

B~' pro\'iding Internet access over two-way cable (Figure 3)

or o\'er one-way cable with teko return (Figure 4), cable

operators can offer residential subscribers high-speed,

multimedia-rich Web surfing and text-based e-mail with

multimedia content at a fraction of the cost of today's

high-speed telco solutions. And, once in place, this

Internet-enabled infrastructure forms the foundation for

many more value-added, revenue-generating services,

Voice Communication

Ad\'ances in Internet Protocol (IP) technology and reduced

regulatory restrictions enable cable operators to tap into

the multibillion-dollar telephone market, offering carrier­

class quality telephony sen'ices over IP to residential

subscribers (Figure 5). Even though the capital expenditure

is only incremental over that for basic data-only service,

this application promises to be one of the most profitable

of the Kew \X'orld sen'ices that cable operators can offer.

Figure 4: Internet Access over One-Way Cable with Telco Return
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Internet

IP telephony offers cable operarors a number of

significant advantages, both when considered as a ne\\'

sen'ice opportunity as well as when compared ro

traditional circuit-switched telephony over cable,

These advantages include:

• Broadening the cusromer base ro auraer new

cable subscribers

• Increasing revenues from both new and existing subscribers

• Spreadlllg the dlglta! service operating COStS and

capital investments in plant infrastructure across

multiple service offerings, reducing the effective cost

of providing each service

• Consolidating technical supporr and cusromer service in

a unified team, reducing overhead expenses and training

requirements while increasing quality of service (QoS)

• Enabling the user ro auroprovision and cusromize sen'ice

packages, reducing operating costs and enhancing the

overall cusromer experience

• Creating expanded service choices with higher perceived

value to subscribers, increasing cusromer loralty and

reducing churn

Figure 5: VOice over IP I
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Offering IP telephony service over the existing cable

infrastructure reduces the operaror's per-subscriber capit'll

and operating costs, increases the utilization and efficielh::'

of the existing bandwidth and physical plant, and enhan,es

the cusromer's experience and perceprion of cable sen'jce.

all at a minimal incremental cost.

Entertainment

:t\ew enterrainment opporrunities for residential subscribt'I's

irKlude digital TV, streaming media, televiSIOn enhanced

with synchronized interactive coment, multiplayer gamint;.

local community content, and video on demand (VoDl.

These services require varying levels of bandwidth for pe.l~

performance. Interactive enterrainment services differentiate

cable companies from competitors such as satellite companies

and, when offered with other sen'ices, provide the cornerstone

of a compelling bundle of integrated services.

Cisco helps the cable industry build out a complete

digital enterrainment delivery infrastructure. The first step

invoh'es putting in place the data network that will supporr

the PCs, set-top boxes, and other devices that will be

network enabled. This network must scale to supporr

millions of devices and provide features such as security

and QoS that make it a robust platform for a wide variet\'

of services. Once in place, a multitude of interactive

sen'ices can be deployed on this network, including Web

access, mulriplayer games, and interactive commerce.



BI' adding streaming medi'l capabilities to these

nem'orks, a new set of sen'ices can be offered, Streaming

media. Il'hile not being broad-:ast qualit:-" is easily delivered

on-demand to a \'ariet)' of devi-::es in the home using

existing IP net\\'orking technologies, Streaming media

sen'i-::es include "micro VoO" offerings su-::h as news or

SpOrtS on demand,

\'alue-added fe,Hures can also be added to the traditional

I i,ll',) h: U.lll-.bl !let II u,k" 'L!rgc{l'd ad ilbCl lioll, clls[()ll1izcu

ch:lnnel lineups, video on demand, and other fearures can

be enh.1I1ced bl' lever'lging both the bro'ldcast video network

and the data networks, For example, targeted ad,'ertisements

can be deli\'ered to the insertion point using IP transport

and then inserted into a br03d-::3st video stre3m.

To alloll' cable operators ro take adl'JnrJge of these

consumer market opportunities, Cisco has established an

industry-leading partnership strateg:-' and a complete end­

to-end solution,

:t\E\~' OPPORTUNITIES IN THE BUSINESS MARKET

For cable operators. offering IP-based data and voice

sen'ices to the business market is an opportunity, ro

substantiall:-' expand their revenue potential and enhance

their profit margins, This is because sm31l and medium­

sized businesses can benefit not onI)' from high-speed

Internet access but also from higher value-3dded services

such as virtual private networking (VPN) connectivit:-, to

corporate inrranets, telecommuting capabilities for work­

at-home employees, and economical pubJi-:: switched

telephone network (PSTN) quality voice and fax calls over

the m3naged IP networks,

By le,'eraging extensive experience and product strength

in the small, medium-sized, and emerprise business markets,

Cisco is working closely with cable operators to ensure that

their enrrance into this new, yet lucrative, market is a success,

Teaming up with Cisco br becoming a Cisco Powered

Network enables cable operators to leverage business-

~C
. modeling tools, turnkey solutions,

ISeQ strategic marketing support, and

Powered Network~ joim marketing campaigns,

Further, Cisco's sales presence with business customers of

all sizes can help jump-start a cable operator's move imo

the business matker.

For the business market, Cisco offers best-in-class

customer premise equipment (CPE) ranging from the Cisco

uBR900 series, featuring an integrated Cisco IOS~ router,

cable modem, two analog phone ports, and a four-port

Ethernet hub to Cisco IP-based digital telephones and

private branch exchange (PBX) systems,



Cahle operarors can supply reliable, high-speed

InltlIlCI 'lncl illlranC[ a,'ccss to thesc tt'il'C0Il11111Ht"fS and

Figure 6 Teiecor:lmuting Services I

The Cisco uBR900 series cable access router aUows

cable operators to meet the needs of e\'en the most

sophlsticatcd telecom1l1uter wlth a highly integrated,

standards-based Data Over Cable Service Interface

Specification (DOCSIS) device. DOCSIS is the interoperability

standard established by a consortium of major North

American cable operators. The Cisco uBR900 series' best­

in-class integrated rourer provides added data security for

telecommuters while the integtated hub offers the flexibility

to add IP telephones, networked printers, or any other IP

device as necessary. Running Cisco lOS software ensures

reliability and investment protection for the platform.

broadband link. The benefits for both telecommuters and

enterprises are substantial. Enterprises pay reduced

company rates for the remote phone calls and get a

consolidated bill for aU telecommuters. Telecommurers

have a transparent office phone and can reach coworkers

using fast five-digit dialing.

Enterprise

d
Cisco uBR924

Cable Access Rcuter

Cisco Analog Phone

Computer

Telecommuting

Businesses large and small have employees who work from

their homes. To sta~' in touch, they need secure, high-speed,

remote access ro the corporate intranet, access to the

Internet for e-mail communication with cusromers and

suppliers, and access to a separate telephone and fax line

(Figure 6).

many additional services across a single infrastructure.

Cable networks Cln carry two-way videoconferencing for

meetings between the telecommllter and other employees,

while multicasting transmissions can bring one-way

corporate-wide presentations to the telecommuter.

Cable can also deliver \'oice and fax lines using IP

technology. Telecommuters can access their enterprise

phone network through a PBX extension across the



Branch-Office Communications

Branch offices of large enterprises represent another

lucrative market for cable operators, Recent progress in

data-m'er-cable standards and voice and fax over IP

technologies make it possible for cable operators to

merge the currently sepMate voice and data networks

typically used to connect a branch office to headquarters.

Cisco solutions include fully integrated VPl'\' technology

for sc,'lJrc rr;ll1smissiollS of sensiri\'t> corporate data. This

allows the replacement of multiple vendors and circuits

with a single cable modem connection. Cable operators can

deli ver cost savings to the enterprise while benefiting from

a new and highly profitable revenue stream.

Using Cisco equipment, cable operators can charge on

a per-sen-ice basis or, through QoS, guarantee levels of

bandwidth at incremental rates based on the needs of the

branch office. ~inety-nine percent of all corporate intra nets

in the Fortune 500 are built on Cisco technologies and

products. Cable operators can leverage Cisco's enterprise

account presence to generate greater awareness of broadband

remote-access solutions.

Figure 7: Small-Business Services I
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OPPORTU~ITIES IN THE PUBLIC SECTOR

High-speed connectivity is nor just important for the

commercial sector, It is important for the public sector as

well. \X-'hile classrooms are using the Internet for up-to-d;H"

information and research, government agencies are using it

for distributed data and training.

Universities and Colleges

Cable operators can offer high-speed Internet access in the

classroom with sufficient bandwidth to support mulriple

users, As colleges and universities rely more heavily on

Internet technology for enhancing the learning experience,

both residence halts and off-campus housing must be

broadband-enabled to offer a consistent service to studenrs,

Cable operators are uniquely able to offer these ubiquiwllS

data services to students gi\'en the high percentage of

residences passed,

Education

The \X'orld Wide \X'eb is rapidly becoming an integral parr

of education at the primary and secondary levels as well.

5rudents are a.:cessing educational Web sites, viewing

content from educational providers, and communicating

\I ill, u,k, ~_huu!) ;liUlIlIlllh, \\orlcl (J'igllrc 8). Bruadl',IIi,i

access enabled b:' cable pro\'iders wilt deliver a new le\'el

of end-user experience,

,-------,----,--



By offering high-speed cable access to schools, cable

operatOrs can contribute to their communit~,while, at the

same time, drive demand for cable services. Students that

are used to accessing the Internet at high speeds from school

will want to have the same type of connectivity at home. In

addition. parents may want to subscribe to this service and

view this as an im'estment in their children's education.

Distance Learning

The COSt and availability of teaching professionals has

spurred the growth of distance-learning services. Using

multicast technology, one professor can teach dozens or

hundreds of students in many geographic locations

simultaneously. Because industry-leading Cisco lOS

software supports multicast transmissions, subscribers

can avoid sending multicasts to unauthorized users,

saving precious bandwidth.

Government

Government offices at every level are finding it increasingly

important to be connected to the Internet, and to each

other, in a secure VP);'. Government offices have a need to

share files and communicate via videoconferencing. The

cable infrastructure represents the most cost-effective

solution for government offices clustered around a

community. Cable operators can thus develop a win-win

relationship with their community in several ways, while

also expanding their business,

STRATEGIC CO:-;CERNS WHEN DEPLOYING AN

INTEGRATED I-.IULTISERVICE NETWORK

The hybrid-fiber-coaxial (HFC) network that cable operators

have today is undoubtedly their single most strategic and

valuable asset-one that should be maximized. In extracting

the optimum value from their plant, operators must ensure

that their cable network maximizes both revenue per

subscriber and the number of subscribers and minimizes

capital expenditures and operating costs. It should also

help susraill their cOJ1lpetitin: edge by enaLlillg C:J hIe­

operators to bui[d a reputation for delivering best-in-c1ass

total sen'ice qualit~,.

Maximizing Re\'enue per Subscriber

One way to achieve high revenue per subscriber is by

segmenting the market and charging what the market will

bear within each market segment. It is not enough, however,

for marketing to devise different service offerings. The

network must be capable of supporting these offerings

through meaningful policing and enforcement mechanisms.



Maximizing the Number of Subscribers

If cable operators build a high-speed nem'ork and offer

Yerv attractive prices, cusromer demand will skyrocker. But

withom the logistical capabilities to auromatically provision

cable modems into the network, adding new cusromers will

be a slow and tedious process. In order to avoid this pitfall,

scalability and ad\'anced auroprovisioning are needed,

enabling cusromers to purchase a modem, plug it in, and

subscribe immediately. The system should be sufficiently

'c:',hhlc \\:rh ~(kqll:1f,' c1p:1Cir~' [(J h:lrlcik LHf,C I1lI'l1kr. of

new users and should be capable of pro\'isioning the new

subscriber with as lirrle operator inten'ention as possible,

Minimizing Capital Expenditures and
Operating Costs

The customer-rented cable modem constitutes a large part

of today's capital expenditures. To reduce this expense in

the near term, operators must be able to buy cable moderns

at the lowest possible price per unit based on rapid cost

reductions as modem vendors ramp up to high-volume

production. And in the medium to long term, operators

must eliminate the capital expenditures for cable modems

from their books entirely.

Cable operators incur large operating costs in three

areas: truck rolls, customer support, and cable plant

maintenance. The solution should support cable operators

in minimizing their costs in these three areas.

Building and Sustaining a Compctitivc Edge

\Vhil<, m~lximizing r<,\'C'nu<, and minimizing costs is a

desirabl<, shorr-term gO~11, building a repuration for

best-in-chss sen'ic<' \\'ill boost cusrom<'r ret<'mion and

accelerate subscriber numbers through referrals from

satisfied customers. Best-in-c1ass sen'ice requires:

• Performance through a scalable s~'stem

• Reli~1bilit~, \\'ith minimal sen'ice outages ensured by

reli'1ble components. iL1\d<,ss ex<,..:ution, and rapid

i~lllit r<,solution

• Securit~, to prot<'..:t th<, cable nct\\'ork and cable customer

ner\\'orks ag.1inst n1.1hcious 'Ht.leks and prorect customer

d.H.1 through encr~'ption sen'iees. eH'n for multicast dara



DEPLOL\IENT OF A MULTISERVICE NET\~'ORK

Cable operarors can deploy Internet access services in

phases ro minimize capital outlays and maximize rewnue

streams. \X7hen responding ro competition or the need to

begin offering some services as quickl~' as possible, e\'en

one-way cable s~'stems can be put to use right away. Cisco

cable products provide a unified solution that can be used

for teko return today and that helps customers to smoothly

migrate to two-way operation as soon as their plant allows it.

I'\evertheless, cable operators should ne\'er lose sight

of the fact that a two-way infrastructure provides the richest

sen'ice capabilities. Operators should be prepared to move

to the next phase quickly to capture these new, full-service

customers, In addition, with a small, incremental investment,

voice-over-IP (VoIP) technology can be implemented to

offer telephony services.

Eventually. a multiservice backbone can be deplo~'ed,

as shown in Figure 9, to support the largest number of

subscribers, each taking a variet~· of services, Regardless of

the size of the cable operaror or how they choose ro deploy

these services, Cisco has the products and expertise ro

support their network and enable them to enter rhis I'\e,w

\X'orld with the maximum potential.

Cisco has concentrated on building network solutions

that address cahle oper<1rors' strategic concerns with hest­

in-class provisioning and rotal service quality for cusromers.
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FlgGre 10 How SerVice Providers Deliver New Services over Cisco IDS Sohware

and provide meaningful restrictions to prevent some

subscribers from impairing the service of others who may

be paying a premium. This prevents the problems that

other systems have today where a few bandwidth hogs can

effectively "steal" sen"ice from others and cause network

performance to suffer.

Because Cisco lOS software is tightly integrated into

the Cisco equipment thar resides at the headend, as well as

in the rest of a Cisco network, delivering new services O\'er

Cisco lOS software will appear just as seamless ro cable

customers (Figure 10). As future revisions to Cisco lOS

software become available, the delivery of new revenue­

generating services becomes a simple matter of a software

upgrade, thereb~' prorecting the operator's system investment,

Advanced Billi ng and Provisioning with Cisco
Subscriber Registration Center and NetFlow

While Cisco lOS software lets operators seamlessly integratt'

new sen'ices into their multiservice network, Cisco Subscriber

Registration Center (CSRC) and NetFlow products help

efficiently monitor and bill for those services. Even in

dynamic, nonlinear growth markets, such as the one

predicted for broadband services, Cisco software technolog.\

lets cable operators easily scale their provisioning and

billing to take full advantage of revenue opportunities.

Video

~~\(d .. ~'

VoiceData

Network Security

EFFICIEI"T PROVIS10:-.iING OF ADVA:,\CED SERVICES

In deplo~'ing a multisen'ice network, delivering the right

services to the right customers is fundamental in order to

take advantage of the re\"enue opportunities outlined

earlier, \Vhen a customer requests a new service, the

operator must be able to deli\'er that service with minimal

delay and interruption to existing services,

In addition to offering superior responsi\'eness when

delivering a new sen'ice, the operator must minimize the

cost of delivering that service. This includes the reduction

or elimination of truck rolls as well as the number of staff

hours required to prm'ision the service in rhe back-office

billing system-especiall~' as the demand for service rapidly

ramps up. Cisco helps operators address these issues through

two key iniriatives: integrating Layer 3 intelligence with

CISCO lOS software and advanced bill ing and provisioning,

Integrating Intelligence with Cisco lOS Software

Cisco lOS software powers 80 percent of the Internet.

Cisco lOS software allows todar's cable operators to

seclmlessly and efficiently deliver advanced sen'ices such

as VPN, VoIP, and multicast to their customers.

In addition, rhe QoS functionality, that exists today

in Cisco lOS software allows the operators to tailor the

sen'ice to the needs of their customers. Oper,ltorS are rhus

able to take comro! 01 Il'har is happelllllg III their Jlem'ork



The suite of CSRC producrs allows sen'ice providers

to configure and manage broadband modems and enable

and administer a subscribt:r autoregisrration process.

CSRC includes solutions for user registration (UR), modem

registration (MR), DNS and DHCP services (CI'R), and

access registration (AR) for broadband telco-return. These

CSRC provisioning tools help providers manage customer

information and the services to which they subscribe.

CSRC ultimately enables customers to autoprovision

net\\'ork services through a simple \X'eb interface. This

me.lns that individuals can simply purchase a modem, plug

it in. and subscribe immediately without any customer

sen'ice representative intervention (Figure 11). An

insLllbtion can be performed without a truck roll, helping

cable sen'ice providers realize a substantial reduction in

cusromer acquisition costs. In addition, the Cisco solution

Figure 11: CISCO Subscriber Registration Center ICSRCI
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F.igure 12: Uses of Ne!Flow I
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Use of NetFlow Data
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automated process. This is especially important when wide:

availability and low prices lead to skyrocketing customer

demand. It truly enables the retail model of distribution

that can help operators entirely eliminate the capital

expenditures for cable modems from their books.

This Cisco autoprovisioning solutions also allows

subscribers CO instantly and effortlessly change the parameters

of their service offerings. With changes taking effect

lI11mediately, subscribers are more likely co make all

impulse buy of additional services.

Automating routine provisioning tasks reduces call­

center support COSts and frees customer advocates to foclls

on more critical customer needs. Overall customer

experiences will be improved, raising overall customer

satisfaction and retention rates.

•NetFlow Data.Consolidation .
iArs?ZPP#&·k~#1

Cisco uBR7223

NetFlow·Enabled Routers
_dt.1rWAAQif$bl~~

is highl\' scalable and has enough capacity to handle large

numbers of new users.

1'\etFlow is a distributed software tool that allows for

real-time monitoring and accounting of data traveling

through the HFC plant, including data that never travels

beyond the local cable network (Figure 12). By collecting

detailed statistics on the quantity and type of data being

sent by each customer, cable operators can break through

tile flat pricing model and bill far [he [rue value af serVices

used. To transform NetFlow's powerful data-gathering

capabilities into a complete billing system, Cisco is teaming

up with leading billing software companies around the globe.

Additionally, cable operators have the opportunity to build

their own customized billing applications using NetFlow.

The significance of CSRC and 1'\etFlow goes far

be~'ond COSt savings. CSRC and NetFlow help cable

operators escape the present logistical limitations of other

systems. Adding new customers can become a quick,



PROVIDING BEST-IN-CLASS SERVICE QUALITY

Customers do not care why their networks or telephone

connections went down-they care only that the~" are down.

For cable operators to remain competitive, they must

provide highly-reliable, highly-available services equivalent

to what customers expect from their telephone company.

Figure 13 illustrates the chain of equipment that must

function flawlessly to provide the cable customer with

quality service. Equipment, by its very nature, will break

down. Bur a cable system should meet the following

minimum requirements:

• Equipment that rarely fails

• Alarms that enable the operator to take action should

equipment be on the verge of failing

• Easy-to-locate points of failure

• Easy-to-fix equipment to prevent or minimize disruption

to the system

In addition, the system should be safe from human

failure factors, such as hacker attacks or customer errors,

so that customers feel that their data is secure.

Figure 13: Different Points of Failure within the Network
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High Availability and Reliability in
the Data I\"etwork

A reliable service is built from reliable equipment. Cisco

offerings ha\·e enhanced hardware and software fail-safe

reliability features with very high meantime between failure

(MTBF) specifications. Software crashes may often be the

most frequent cause of system failures, especially for

systems with large quantities of untested and unproven

code. Cisco products run on highly stable, time-proven

Ciscu lOS suftwarc, wLich is u:>cd by C\uy levcl of Cis,u

products-all the way to the high-end Cisco routers that

form the heart of the Internet.

Cisco dependability also extends to the hardware.

Redundant power supplies as well as time-pro\·en and

stable hardware designs contribute to this stability, with

field-replaceable, hot-swap capabilities for all cards,

processors, and other components of the system.

Tying hardware and software together into a very

high-availability system is the Hot Standby Routing

Protocol (HSRP). Cisco is continually working on still

higher standards of reliability and availability that will

help cable operators move even further into New World

telecommunications.

Cable /.Iodem



HFC Plant and Digital Network Diagnostics
and Troubleshooting

The HFC planr is the core advanrage that cable operatOrs

have to enable these Kew \v'orld services and their

associared revenue opporrunities, The digiral nerwork

porrion of rhe sysrem will also be importanr from rhe

outser. Knowing whar is happening wirhin rhe nerwork ar

all rimes is essenrial to genera ring maximum re\'enue.

The shared narure of rhe cable planr means thar

porenrial problems in one area of rhe nerwork can impact

major porrions of rhe nerwork. The Cisco uBR7200 family

of headend producrs enables dynamic monitoring of rhe

nerwork b\' isola ring problems in borh rhe radio frequenc~'

(RF) planr and rhe backbone nerwork early on. This allows

operators ro proacrively correcr problems wirh little or no

service disruption. This is achieved by using every DOCSIS·

based modem on the nerwork as a srare·moniroring device.

The net effecr is like having thousands of scours in rhe

nerwork conrinuously monitoring for any possible source

of rrouble,

Should equipmenr problems occur, rhey can be dealr

wirh quickly. All Cisco equipment components are hor·

swappable and field·replaceable, Srraregically locared pam

depors ensure timely delivery of componenrs when needed.

Advanced spectrum managemenr capabilities in rhe

Cisco uBR7200 family ensure that upstream traffic is

carried over rhe cleanesr possible channel, while minimizing

disruprion due to frequency hopping. This enables cable

operarors ro mainrain reliable service to end users as

ingress noise changes during the course of rhe day. Ir also

helps prO\'ide graceful degradarion when nerwork problems

do occur, so thar some level of sen'ice can be provided

unril problems are resolved.

Cisco equipmenr can all be remorelv monitored in

derail-do\\'11 to en\'ironment::i1 factOrs such as temper.Hure

and humidit~-e\'el1when it is in an ullsraffed locarion.

\X'ith today's labor costs, rhe ability ro comrol e\'eryrhin~

ar a disrance is very imporranr. This control can allow

operators ro swifrl~' deal wirh m:ln~' potenrial problems

from a remore terminal or enable the system ro offer

graceful degradarion so that ir can conrinue functioning

while a repair crew is disparched ro correcr rhe problem.

Ofren, operators can learn of impending problems

very early on and can troubleshoot and proacti\'ely correct

the cause of the problem well before customer service is

disrupted. Operarors can therefore realize substantial

savings in call·center support and valuable repair

technician's rime while providing much higher customer

saris faction le\·els.



Security

Integrating carrier-class routing into a cost-effective cable

modem termination srstem (CMTS) prO\"ides significant

advantages over two separate boxes linked together. In

addition to the QoS mentioned earlier, integrated Layer 3

intelligence also enables enhanced levels of security.

Cisco lOS software protects against attacks by

hackers and other security issues by offering true Layer 3

[UildJUll,dlly" Till: CisLu uUR72xx alsu supports Cll<..rYPlCO

multicast with entrance authentication so that the operator

can offer secure multicast support such as video streaming,

which can substantially increase revenue.

Cisco Support Programs

Cisco offers suppOrt services that maximize the returns on

investments in Cisco technology. The Cisco team can

contribute to success during the complete network life cycle:

planning, design, implementation, and operation. All of the

Cisco support sollltions help 1\"150s leverage their in-house

support staff while augmenting their skills, experience, and

resources with those of Cisco technical experrs.

Cisco customer advocacy support solutions offer

extensive flexibility. Operators can choose from standard

service packages or customized solutions tailored for unique

environments. \Vhen cable operators take advantage of

Cisco suppOrt solutions, they are assured of a rapid

deployment, high availability, and long life for the site.

To FIND OUT I\IORE ABOUT CISCO

CABLE PRODUCTS AND SOLUTIOl"S,

\"ISIT \nn>;·.CISCO.COI\I/CABLE.



SOLUTIO~

OVERVIE\'('

Cisco Digital Set-Top

Infrastructure Solutions
End-to-End Digital Entertainment Solutions for Today's Sophisticated Consumers

In the past few years, Cisco Systems has helped drive a rapid and exciting revolution in the cable industry. Since introducing the

industry's first standards-based cable modem termination system (C~lTS) in I Y9:-;, Cisco, working with its New World Ecosystem

parr~ers, has pioneered an impressive range of interactive cable networking and digital set-rap solutions. In the first in a series of,
Broadband Entertainment Solutions, Ci,.;co i,.; plca,ed to introduce its first end-ro-end digital set-rap infrastructure solution that

supports all major sr:mdards. \\'irh Cisco's Digiul Scr-Top Infr;lsrrllcrtllT So!urion'. clhlc service providers (;In deliver;l new

generation of interactive data and video service, ro new market, of enthusiasti<.: customers. (Refer ra Figure 1.) Now cable service

providers can rely on Cisco. the Internet networking leader. for the <.:ompletc end-to-end, digital set-rap infrastructure solutions they

need to expand their services, di\'ersify their n:nnue streams. and become more competitive and successful.

Figure 1 Cisco's new Digital Set-Top Infrastructure Solutions give your customers new mteractive digital services like web surfing, e-mail, video gaming, and e-commerce
from the convenience of their television.
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Digital Set-Top Infrastructure Solutions: End-to-End. Open. Standards-based.

Cisco's seHop infrastrucrure solutions are the first ra support all major cable industry standJrds including:

• The OpenCabl/" Initiative

• DOCSIS

• EuroDOCSIS

• DVB-RC

• DAVIC

• DVS-16 7

As such, Cisco's set-top infrastrucrure components ott..:r cahle service providers the fteedom to choose the equipment that best

supports their particulat customer applicJtions. Whether it is a low bJndwidth application such as electronic program guide (EPG)

or conditional access (CA), or a high bandwidth application such as web surfing Ot streaming media-Cisco's Digital Set-Top

Intrastructure Solutions offer the range of standards you need to support the services your customers require.

Set-Top Infrastructure Overview

Building on the existing equipment within the cable network, Cisco's Digital Set-Top Infrastrucrure Solutions components enable
the delivery of interactive program content to subscriber homes. Cisco, together with its Ecosystem parmers, provides equipment
for the high-speed fiber backbone, headend, hub, data center, and home. (Refer to Figure 2.)

Key Components of Cisco's Digital Set-Top Infrastructure Solutions

Set-Top Box

The digital set-top box, provided by a number of Cisco's Ecos~'stem parmers, plays a key role in the delivery and display of

interactive TV program contell[. Irs primaty function is ra deliver video and interactive services ra the subscriber's TV screen.

Through the set-rap box, an impressive breadth of compelling data and video applications can corne ragether ra form a seamless,

interactive whole. Like all components of Cisco's Digital Set-Top Inftastructure Solutions, the digital set-top box integrates with

Cisco's solution through open standards.

Cisco uBR7246-VXR

The Cisco uBR7246-VXR universal broadband router (uBR) combines the functionality of the industry-leading Cisco 7200 ~eries

router and a headend CMTS in one integrated, cost-effective, and scalable platform. Designed for large-scale deployments, the

DOCSIS-based Cisco uBR7246-VXR combines high backplane capacity, carrier-class reliability, and the proven capabilities of the

Cisco 7246 platform. Ir also supports IP routing with a wide variety of protocols.

Cisco INA2320

The Cisco I!'JA2320 Interactive Network Adapter (INA) offers cable service providers support for digital set-rap boxes and DVB

cable modems in a single, integrated platform. It routes data over the OOB DVB-RC!DAVIClDVS-167 channel, and can be used

alone in the OpenCable Basic set-rap architecture or in conjunction with the uBR7246-VXR in an OpenCable Advanced set-rap

box architecture.
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Cisco 6920 RateMux
The Cis-::o 692Ll Rate\lux allows cable servi(e providers to manipulate digital video programming and tailor it to the needs of their

loc:d nl:lrkets. \\'ith the Cisw 6920 Rate\lux. (able servi(e providers can pick and (hoose programs from multiple ~IPEG streams

and rebundlc them into a single stream, thereby redu(ing ch:lI1nel bandwidth usage; easily add or drop channels; insert local (ontent,

such as adn~rtising, which can target spe(ifi( regions or demographi( (riteria; and dynamically adjust bit rates to meet the capa(ity

of rhe local network.

Cisco Subscriber Registration Center

The Cis-::o Subs(riber Registration Center (CSRC) auromates subscriber self-registration and provisioning, enabling cable service

providers to deliver interactive services ro customers as efficiently and cosr-effectively as possible. With CSRC, you can add

subs..:ribers at an exponential rate. In rhe past, this growrh would have been impossible because of the number of rruck rolls and

rechni(ian hours required. Now with user self-provisioning capabilities from Cis..:o, cable servi(e providers (an quickly add new

subsnibers and servi(es ro accelerate the creation of new revenue streams.

Cisco ONS 15454

The' Cisco O!\:S 15454 router offers cable service providers a solution for transporting integrated data, voi(e, and video over the

same fiber backbone. I\lulri-service transport allows for more efficient use of network b~lI1dwidrh. Cable sen'i(e providers also

benefit from operational efficiencies gained from maintaining one integrated nerwork versus mulriple networks.

Cable and Wireless Successfully Deploy Digital Interactive Television

Cable and Wireless Communications, U.K.'s leading supplier of integrated communications, wanted to leverage its two-way

cable infrastructure to deliver more services to customers, especially interactive services for entertainment, information,

elecrronic commerce and personal finance. Although the company considered deploying a single-vendor proprietary solution,

Cable and Wireless instead chose the open standard solurion offered by Cisco and irs New World Ecosystem partners.

"\\!orking wirh world-class partners has enabled us to be first to market with broadcast and interactive television services, M said

1'\oel Leslie, Director of TV at Cable and \~'ireless. "And we are already seeing spectacular results: 10,000 customers in the first

four weeks of rollom suggest that customers are enthused about this revolution in bro3dcasting."

Specific products and technologies deployed include the Cisco uBR7246 C~1TS, the Cisco GSR 12000 gigabit switch rourer, the

Cisco Network Registrar, the Pace DiTV-l 000 set-top box, and middleware from Liberate Technologies. This solution integrates

video and interactive data technologies for services such as digital cable television, tailored web browsing, and e-mail. Cable and

\\'ireless and irs customers are now re31izing the promise of multiple integrated innovative sen'ices over a two-way cable

infr3structu re.
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Fig ure 2 W,th support for all maior standards, Cisco and its Ecosystem partners create end-to-end solutions to deliver interactive program content to subSCriber homes.
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A Host of Benefits for Cable Service Providers

As the first and only digital set-rap infrastructure solution that supports all major industry standards, Cisco Digital Set-Top

Infrastructure components integrate to deliver cable service providers a variety of important benefits.

• End-to-End Solution. Cisco's comprehensive set-top infrastructure components are designed to provide a complete solution, from

your network backbone to your data center to the headend to the home set-top box. These pre-integrated components, together

with Cisco IOS® software, provide endow-end system-wide connectiviry while accelerating s~·stem installation and deployment.

• One Network for All Your Services. Cisco Digital Set-Top Infrastructure Solutions lower operational COStS by leveraging the same

standards-based network infrastructure used to deploy a host of interactive services.

• Generate New Revenue. Cisco's Digital Set-Top Infrastructure Solutions enable cable service providers to differentiate their

offerings from other service providers and to increase their revenue potential with a spectrum of new high-margin services.

• Ensure Customer Loyalty. Taking advantage of these solutions offers your customers more service options and newer more

engaging programming, which will help ensure customer loyalty and retention in an increasingly competitive market.

• Scalability. The exceptional scalability of Cisco Digital Set-Top Infrastructure Solutions enables the same broadband infrastructure

w accommodate both standard traffic volumes and high traffic volumes asso..:iated with peak demand periods. Cisco's hallmark

scalability also makes it easy for cable service providers to add increasing numbers of users without expanding their basic network

configuration.

• Reliability. Cisco Digital Set-Top Infrastructure Solutions are powered by the same Cisco lOS that runs mission-critical

applications on most of the world's networks. Because our solutions are pre-tested and pre-integrated, you can rest assured that

they will work as expected.

• Interoperable Solutions. Cisco's support for multiple open standards ensures interoperability of equipment from various

vendors-now and in the future. This feature also allows you to easily incorporate emerging technology into your existing

standards-based network.

• Expand Your Services. Cisco's open, standards-based set-top infrastructure components unlock the full potential of your hybrid

fiber coaxial (HFC) cable plant, enabling you to deliver all services to all devices. Using this comprehensive solution, cable service

providers can now merge Internet data and video to offer exciting new services such as web surfing, enhanced TV, targeted

advertising, electronic commerce, chat, and interactive games.
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Cisco Offers Significant Advantages

In addition ro leading the industry in support for open standards, Cisco also offers cable service providers real-world experience.

\Ve have already delivered our Digital Set-Top Infrastructure Solutions to multiple cable service providers. Cisco's solutions are the

most wideh deployed data-aver-cable technology in the industry. This experience has helped Cisco continue to develop the most

innovative. reliable. and cost-effective solutions for roday's cable service providers.

• All Services. All Devices. One Network. Cisco Digital Set-Top Infrastructure Solutions allow you to build a single netwotk

infrastructure that will deploy data, voice, and video services to residential and commercial customers. The result is a cost-effective

solution for meeting rapidly growing consumer demand for inreractive entertainment and other services, both now and in the

future. Cisco envisions cable as a primary medium for the delivery of all services, including voice, streaming video, video on

demand. and interactive video gaming that will all seamlessly work together on one network. The advantages of using Cisco's

end-to-end Digital Set-Top Infrastrucrure Solutions to deliver these services include:

- Flexibility. Cisco's standards-based, end-to-end digital set-top infrastrucrure allows you to meet the growing consumer demand

for enhanced services flexibly and easily.

- Cost-effective Deployment. Cisco solutions also leverage your existing standards-based backbone, headend, and hub system

infrasrrucrute to lower your cost of ownership.

- Ease of Deployment and Maintenance. Using a pre-tested and pre-integrated end-to-end digital set-top infrastructure simplifies

system deployment and maintenance.

- Greater Revenue Growth. Using the same network infrastrucrure to deploy multiple services enables you to grow your revenue

with ease. \,(Tith Cisco's Digital Set-Top Infrastructure Solutions, you don't have to build a new network for each new service.

You can simply extend your current infrastrucrure to expand your services and dramatically increase your revenues.

- Increased Competitiveness. Competitive services from non-cable sources have helped create strong demand for interactive

entertainment services. Cisco's end-to-end Digital Set-Top Infrastructure Solutions enable cable service providers to meet

existing and furure demand more affordably than other technologies, increasing their competitiveness in the entertainment

services marker.

The Value of Open Standards Support

Cisco leads the industry in supporting all major open industry standards. Why is this so important? Standards make it possible

for disparate equipment from various vendors to -.:ome together to form a complete, cohesive system. By ensuring that new

interactive cable equipment will be interoperable and compatible with existing equipment, open standards eliminate the risk to

cable service providers of ending up with an expensive, proprietary, dead-end system.

Support for multiple standards offers cahle service providers the freedom to select the most appropriate standards-based

equipmem for a particular application, which helps redu-.:e deployment costs. This advantage enables them, in turn, to provide

their subscribers with the widest array of services possible. For these reasons, we intend to continue to support all major

standards to ensure that our customers have the hroadest range of choices in the industry.
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• Commitment to Industry Standards. At Cisco, support for industry standards is more than jusr a d.:sign strategy, it's a corpor;lte

mission. Be..:ause of our leadership in pioneering and supporting open standard" you ..:an ..:hoose the standards-based

infrastru..:ture solurion that best meets your requirements.

• Nerworking Expertise. Cis..:o has built a reputation as the worldwide leader in nerworking for the Internet. In tact, the vast

maJoriry of all Interner routers-the devi..:es that ..:hannel dara to the right network locarion----<.:ome from Cisco. The ability to

leverage this experien..:e and expertise makes Cisco your ideal parmer in rolling out your digiral ser-rop infrastru..:ture solutions.

• Broadband Leadership. Cisco has extended its Internet leadership to all broadband a..:..:ess te..:hnologies. In the cable industry,

Cis..:o's leading Internet te..:hnology makes it possible for cable servi..:e providers to deliver borh advan..:eJ intera..:tive services and

video reliably over the same network.

• Committed £0 Innovation. A pioneer in interactive cable services, Cisco is pleased £0 say that we helped drive the industry's

development with innovations like the industry's first DOCSIS-qualified C~1TS. Because of our c:ommitment £0 innovation and

techni..:al leadership, you can be certain that Cisco will continue to offer the most reliable, feature-ri..:h, high-performance solutions

in all segmenrs of the inreractive cable marker.

• World-Class Customer Support. Cisco's world-class service and support solutions enhan..:e the value of your investment in

network infrastructure, reducing your overall cost of doing business. Backed by Cisc:o's unmatched intellectual capital, techni":;ll

expertise, and support resources, you can now deliver fully on the promise of internetworking technology and industry-leading

entertainment solutions.

• Your Partner in Success. Cisco considers itself more than just your solutions provider; we're also your business parmer. That's wh~'

we place such heavy emphasis on service and support. Cisco is committed to working with our customer parmers to ensure their

endow-end Digital Set-Top Infrastructure Solutions meet their business requirements now and as their needs evolve, In short, Cisc:o

considers itself successful only when you're successful. That's what we mean by partner.

For more information about Cisco's end-to-end Digital Set-Top Infrastructure Solutions visit our web site at www.cisco.com/cable.
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Ci,co ~\'tems has more than 200 offices in the following countries. Addresses, phone numbers, and fax numbers are listed on the

Cisco Connection Online Web site at http://www.cisco.com!go!offices .
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